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The Winston-Salem Monitoring Region 

The Winston-Salem monitoring region of 

North Carolina, shown in Figure B1, 

consists of five sections:  (1) the eastern 

mountains - Alleghany, Ashe, Surry, 

Watauga and Wilkes counties, (2) the 

Winston-Salem metropolitan statistical area, 

MSA - Davidson, Davie, Forsyth, Stokes 

and Yadkin counties, (3) the Greensboro 

MSA - Guilford, Randolph and Rockingham 

counties, (4) the Burlington MSA - 

Alamance County and (5) Caswell County.   

 
Figure B1.  The Winston-Salem monitoring region 

The red dots show the approximate locations 

of most of the monitoring sites in this 

region.

(1) The Eastern Mountains  

The eastern mountains consist of five counties:  Alleghany, Ashe, Surry, Watauga and Wilkes.  

There are no major metropolitan areas in this section of the North Carolina Mountains.  The 

Boone micropolitan statistical area, MiSA, is in Watauga County, the Mount Airy MiSA is 

located in Surry County and the North Wilkesboro MiSA is located in Wilkes County.  The 

North Carolina Division of Air Quality, DAQ, does not operate any monitoring sites in the 

eastern mountains.   The Boone fine particle monitoring site located at Boone in Watauga 

County was shut down on Dec. 31, 2015.  

In 2010 the United States Environmental Protection Agency, EPA, finalized changes to the 

expanded lead monitoring network established in 2008 to support the lower lead national 

ambient air quality standard, NAAQS, of 0.15 micrograms per cubic meter. 1  In 2010, the EPA 

focused monitoring efforts on fence line monitoring located at facilities that emit 0.5 ton or more 

of lead per year, at urban national core, NCore, monitoring sites and at selected airports. 2  In 

2016 the requirement for monitoring at NCore sites was removed.3  The eastern mountains do 

not have any permitted facilities emitting 0.5 ton or more per year of lead,4 or any of the selected 

airports.  Thus, the changes to the lead monitoring network requirements did not result in any 

lead monitoring in the eastern mountains. 

                                                            
1 National Ambient Air Quality Standards for Lead, Federal Register, Vol. 73, No. 219, \ Wednesday, Nov. 12, 

2008, p. 66964, available on the worldwide web at https://www.gpo.gov/fdsys/pkg/FR-2008-11-12/pdf/E8-

25654.pdf.   
2 Revisions to Lead Ambient Air Monitoring Requirements, Federal Register, Vol. 75, No. 247, Monday, Dec. 27, 

2010, p. 81126, available on the worldwide web at https://www.gpo.gov/fdsys/pkg/FR-2010-12-27/pdf/2010-

32153.pdf#page=1.  
3 Revisions to Ambient Monitoring Quality Assurance and Other Requirements, Federal Register, Vol. 81, No. 59, 

Monday, March 28, 2016, p. 17248, available on the worldwide web at https://www.gpo.gov/fdsys/pkg/FR-2016-03-

28/pdf/2016-06226.pdf.  
4 North Carolina Point Source Emission Report, available from the world wide web at 

https://xapps.ncdenr.org/aq/ToxicsReportServlet?ibeam=true&year=2015&physical=byCounty&overridetype=All&

toxics=153&sortorder=3&viewreport=View+Report. Accessed May 6, 2017.  

https://www.gpo.gov/fdsys/pkg/FR-2008-11-12/pdf/E8-25654.pdf
https://www.gpo.gov/fdsys/pkg/FR-2008-11-12/pdf/E8-25654.pdf
https://www.gpo.gov/fdsys/pkg/FR-2010-12-27/pdf/2010-32153.pdf#page=1
https://www.gpo.gov/fdsys/pkg/FR-2010-12-27/pdf/2010-32153.pdf#page=1
https://www.gpo.gov/fdsys/pkg/FR-2016-03-28/pdf/2016-06226.pdf
https://www.gpo.gov/fdsys/pkg/FR-2016-03-28/pdf/2016-06226.pdf
https://xapps.ncdenr.org/aq/ToxicsReportServlet?ibeam=true&year=2015&physical=byCounty&overridetype=All&toxics=153&sortorder=3&viewreport=View+Report
https://xapps.ncdenr.org/aq/ToxicsReportServlet?ibeam=true&year=2015&physical=byCounty&overridetype=All&toxics=153&sortorder=3&viewreport=View+Report
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The 2015 ozone monitoring requirements did not result in additional ozone monitoring in the 

eastern mountains. 5  This area does not have any MSAs requiring a minimum number of 

monitors by 40 Code of Federal Regulations, CFR, 58 Appendix D for population exposure 

monitoring in urban areas. 

The eastern mountains did not need to add monitors to comply with the 2010 nitrogen dioxide 

monitoring  requirements.6  The area is too small to require area-wide monitors and does not 

have any roadways with average annual daily traffic above the threshold for near roadway 

monitoring.  The eastern mountain area also does not need additional monitors to meet the 2010 

sulfur dioxide monitoring  requirements because there are no large sources of sulfur dioxide 

emissions located within the area.7  This area will also not be required to operate near road 

carbon monoxide and fine particle monitors because the population is under one million. 8 

(2) The Winston-Salem MSA 

The Winston-Salem MSA consists of five counties:  Davidson, Davie, Forsyth, Stokes and 

Yadkin.  The major metropolitan area is Winston-Salem.  The DAQ currently operates one 

monitoring site in the Winston-Salem MSA and the Forsyth County Office of Environmental 

Assistance and Protection, Forsyth County, operates three.  These sites are located at Lexington 

in Davidson County and Clemmons, Union Cross and Hattie Avenue in Winston-Salem in 

Forsyth County.   The locations of these monitors are shown in Figure B2.  The Forsyth County 

sites and monitors are discussed in Volume 1, Appendix C.  Only the DAQ site is further 

discussed in this subsection. 

                                                            
5 National Ambient Air Quality Standards for Ozone, Final Rule, Federal Register, Vol. 80, No. 206, Oct. 26, 2015, 

available on the worldwide web at https://www.gpo.gov/fdsys/pkg/FR-2015-10-26/pdf/2015-26594.pdf, accessed on 

May 7, 2017. 
6 Primary National Ambient Air Quality Standards for Nitrogen Dioxide, Federal Register, Vol. 75, No. 26, Feb. 9, 

2010, available on the worldwide web at https://www3.epa.gov/ttn/naaqs/standards/nox/fr/20100209.pdf. 
7 North Carolina Point Source Emission Report, available from the world wide web at 

https://xapps.ncdenr.org/aq/ToxicsReportServlet?ibeam=true&year=2015&physical=byCounty&overridetype=All&

toxics=264&sortorder=3. Access May 6, 2017.  
8 ñAppendix D to Part 58ðNetwork Design Criteria for Ambient Air Quality Monitoring,ò 4.2 Carbon Monoxide 

(CO) Design Criteria, 4.2.1 General Requirements, available at https://www.ecfr.gov/cgi-

bin/retrieveECFR?gp=&r=PART&n=40y6.0.1.1.6#ap40.6.58_161.d, accessed on April 22, 2017. 

https://www.gpo.gov/fdsys/pkg/FR-2015-10-26/pdf/2015-26594.pdf
https://www3.epa.gov/ttn/naaqs/standards/nox/fr/20100209.pdf
https://xapps.ncdenr.org/aq/ToxicsReportServlet?ibeam=true&year=2015&physical=byCounty&overridetype=All&toxics=264&sortorder=3
https://xapps.ncdenr.org/aq/ToxicsReportServlet?ibeam=true&year=2015&physical=byCounty&overridetype=All&toxics=264&sortorder=3
https://www.ecfr.gov/cgi-bin/retrieveECFR?gp=&r=PART&n=40y6.0.1.1.6#ap40.6.58_161.d
https://www.ecfr.gov/cgi-bin/retrieveECFR?gp=&r=PART&n=40y6.0.1.1.6#ap40.6.58_161.d
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Figure B2.  Location of monitoring sites in the Winston-Salem MSA 

 
Figure B3.  Lexington water tower fine particle 

monitoring site, 37-057-0002 

At the Lexington site, 37-057-0002, the DAQ 

operates one-in-three-day and one-in-six-day 

fine particle FRM monitors and a continuous 

fine particle monitor.  The MetOne Super SASS 

and URG monitors were shut down in January 

2015.  The site is pictured in Figure B3.  Views 

looking north, northeast, east, south, southwest 

and west are provided in Figure B4 through 

Figure B9.  Table B1 summarizes monitoring 

information for the site.   

 

Figure B4.  Looking north from Lexington site 
 

Figure B5.  Looking northeast from Lexington site 

Hattie Avenue is a 

multi-pollutant site; 

Union Cross is an 

ozone site; 

Clemmons School 

is an ozone and fine 

particle site and 

Lexington is a fine 

particle site.  The 

circles represent the 

scale (4 Km). 
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Figure B6.  Looking west from Lexington site 

 
Figure B7.  Looking southwest from Lexington site 

 

Figure B8.  Looking east from Lexington site 

 

Figure B9.  Looking south from Lexington site 

Table B1.  Site Table for Lexington 

Site Name: Lexington AQS Site Identification Number 37-057-0002 

Location: 938 South Salisbury Street, Lexington, North Carolina  

CBSA: Winston-Salem, NC CBSA #: 49180 

Latitude 35.814444 Longitude -80.262500 Datum: WGS84 

Elevation 241 meters 

Parameter Name Method 

Method 

Reference ID 

Sample 

Duration 

Sampling 

Schedule 

PM 2.5 local conditions, 

primary 

R & P Model 2025 PM-2.5 Sequential Air 

Sampler w/VSCC ï Gravimetric Analysis 

RFPS-1006-

145 24-Hour  

Every third day, 

year-round 

Every sixth day, 

year-round 

PM 2.5 local conditions, 

secondary 

Met One BAM-1020 Mass Monitor 

w/VSCC, 170 

EQPM-0308-

170 1-Hour 

Hourly, year-

round 

Date Monitor Established: 

PM 2.5 local conditions, primary monitor Jan. 1, 1999 

PM 2.5 local conditions, collocated monitor Jan. 1, 2017 

PM 2.5 local conditions, secondary continuous monitor July 22, 2014 

Nearest Road: South Salisbury Street  Traffic Count:  1000 Year of Count: 2015 Estimate 

Parameter Name 

Distance 

to Road 

Direction 

to Road 

Monitor 

Type Statement of Purpose 

PM 2.5 local conditions, 

primary 30 meters East SLAMS 

Required for demonstration of 

maintenance. Compliance w/NAAQS 

PM 2.5 local conditions, 30 meters East SLAMS Collocated monitor to meet 40 CFR 58 
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Table B1.  Site Table for Lexington 
collocated  Appendix A requirements 

PM 2.5 local conditions, 

secondary 30 meters East SLAMS Real-time AQI reporting & forecasting. 

Parameter Name Monitoring Objective  Scale 

Suitable for 

Comparison to 

NAAQS 

Proposal to 

Move or 

Change 

PM 2.5 local conditions, primary Population exposure Neighborhood Yes None 

PM 2.5 local conditions, collocated  Population exposure Neighborhood Yes Will end 

PM 2.5 local conditions, secondary Population exposure Neighborhood Yes None 

Parameter Name 

Meets Part 58 Requirements for: 

Appendix A  Appendix C  Appendix D  Appendix E  

PM 2.5 local conditions, primary Yes Yes Not required Yes 

PM 2.5 local conditions, collocated  Yes Yes Not required Yes 

PM 2.5 local conditions, secondary Yes Yes Not required Yes 

Parameter Name Probe Height in meters Distance to Support Distance to Trees Obstacles 

PM 2.5 local conditions, primary 2.4 2.1 meters >20 meters None 

PM 2.5 local conditions, collocated  2.4 2.1 meters >20 meters None 

PM 2.5 local conditions, secondary 2.4 2.1 meters >20 meters None 

 

On Jan. 1, 2016, the DAQ made the continuous fine particle monitor at the site, the primary 

monitor to provide a collocated beta attenuation monitor, BAM 1020, and federal reference 

method, FRM, monitor site.  A collocated BAM 1020 ï FRM site was necessary to meet 40 CFR 

58 Appendix A requirements.  On Jan. 1, 2017, the DAQ added a second FRM to the site to 

provide a second FRM-FRM collocated site, if needed to meet Appendix A requirements; 

however, currently, the primary quality assurance organization is not operating enough primary 

FRMs to make a second FRM-FRM site necessary.  Thus, the DAQ will continue to operate the 

BAM 1020 monitor as the primary monitor at the site and move the collocated FRM to another 

site to eventually replace the collocated FRM-FRM site at the Board of Education in Asheville. 

In 2014 the DAQ shut down the seasonal ozone monitor at Mocksville, 37-059-0003, because it 

was not required by 40 CFR 58 Appendix D. In 2015 the FCOEAP shut down the Peters Creek 

carbon monoxide monitor and the Shiloh Church ozone monitor.  The carbon monoxide monitor 

was no longer required by the state implementation plan to demonstrate compliance with the 

carbon monoxide standard and the ozone monitor was not required by Appendix D. 

The 2010 changes to the lead monitoring requirements did not require lead monitoring in the 

Winston-Salem MSA. 9  The Winston-Salem MSA does not have any permitted facilities 

emitting more than 0.5 ton per year of lead.10   

                                                            
9 Revisions to Lead Ambient Air Monitoring Requirements, Federal Register, Vol. 75, No. 247, Monday, Dec. 27, 

2010, p. 81126, available on the worldwide web at https://www.gpo.gov/fdsys/pkg/FR-2010-12-27/pdf/2010-

32153.pdf#page=1.  
10 United States Environmental Protection Agency. (2017). TRI Explorer (2015 Dataset (released March 2017)) 

[Internet database]. Retrieved from https://www.epa.gov/triexplorer, (May 04, 2017). 

https://www.gpo.gov/fdsys/pkg/FR-2010-12-27/pdf/2010-32153.pdf#page=1
https://www.gpo.gov/fdsys/pkg/FR-2010-12-27/pdf/2010-32153.pdf#page=1
https://www.epa.gov/triexplorer
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The 2015 changes to the ozone monitoring requirements lengthened the monitoring season so 

that it begins on March 1 instead of April  1 starting in 2017. 11  The ozone monitoring changes 

did not result in additional monitors in the Winston-Salem MSA.  This MSA already exceeds the 

minimum number of monitors required by 40 CFR 58 Appendix D for population exposure 

monitoring in urban areas.   

To comply with the 2010 nitrogen dioxide monitoring requirements, 12 based on the monitoring 

rules finalized on March 7, 2013, the Winston-Salem MSA was required to add a monitor by Jan. 

1, 2017, because the MSA population exceeded the 500,000-threshold.  However, on Dec. 30, 

2016, the requirement was removed to establish near-road NO2 monitoring stations in Core 

Based Statistical Areas, CBSAs, having populations between 500,000 and 1,000,000 persons.13   

Currently, the MSA is too small to require area-wide monitors.  The existing nitrogen dioxide 

monitor at Hattie Avenue was designated as one of the monitors required by the administrator to 

represent vulnerable populations.   

The Winston-Salem MSA will not need to add sulfur dioxide monitors to comply with the 2010 

sulfur dioxide monitoring  requirements.  In August 2012, the Office of Air Quality Planning 

and Standards, OAQPS, calculated, based on a revised 2008 emission inventory, that population 

weighted emission index, PWEI, monitoring was not required in the MSA.  Source oriented 

monitoring will also not be required at the Belews Creek Steam Station in Stokes County 

because the facility showed by modeling that the ambient air near the facility meets the current 

standard.  This area will also not be required to operate near road carbon monoxide and fine 

particle monitors because the population is under one million. 14 

(3) The Greensboro-High Point MSA 

 The Greensboro-High Point MSA consists of three counties:  Guilford, Randolph and 

Rockingham.  The major metropolitan areas are the cities of Greensboro and High Point.  The 

DAQ currently operates two monitoring sites in the Greensboro-High Point MSA.  These sites 

are located at Mendenhall in Guilford County and Bethany in Rockingham County.   The 

locations of these monitors are shown in Figure B10.  The DAQ shut down the Colfax, 37-081-

0014, one-in-three-day fine particle monitoring site at the end of 2014 because it was no longer 

required by Appendix D.  

                                                            
11 National Ambient Air Quality Standards for Ozone, Final Rule, Federal Register, Vol. 80, No. 206, Oct. 26, 2015, 

available on the worldwide web at https://www.gpo.gov/fdsys/pkg/FR-2015-10-26/pdf/2015-26594.pdf, accessed on 

May 7, 2017. 
12 Primary National Ambient Air Quality Standards for Nitrogen Dioxide, Federal Register, Vol. 75, No. 26, Feb. 9, 

2010, available on the worldwide web at https://www3.epa.gov/ttn/naaqs/standards/nox/fr/20100209.pdf. 
13 Revision to the Near-road NO2 Minimum Monitoring Requirements, Federal Register, Vol. 81, No. 251, Dec. 30, 

2016, available on the worldwide web at https://www.gpo.gov/fdsys/pkg/FR-2016-12-30/pdf/2016-31645.pdf.  

14 ñAppendix D to Part 58ðNetwork Design Criteria for Ambient Air Quality Monitoring,ò 4.2 Carbon Monoxide 

(CO) Design Criteria, 4.2.1 General Requirements, available at https://www.ecfr.gov/cgi-

bin/retrieveECFR?gp=&r=PART&n=40y6.0.1.1.6#ap40.6.58_161.d, accessed on April 22, 2017. 

https://www.gpo.gov/fdsys/pkg/FR-2015-10-26/pdf/2015-26594.pdf
https://www3.epa.gov/ttn/naaqs/standards/nox/fr/20100209.pdf
https://www.gpo.gov/fdsys/pkg/FR-2016-12-30/pdf/2016-31645.pdf
https://www.ecfr.gov/cgi-bin/retrieveECFR?gp=&r=PART&n=40y6.0.1.1.6#ap40.6.58_161.d
https://www.ecfr.gov/cgi-bin/retrieveECFR?gp=&r=PART&n=40y6.0.1.1.6#ap40.6.58_161.d
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Figure B10.  Location of monitors in the Greensboro-High Point MSA 

  At the Mendenhall site, 37-081-0013, the 

DAQ operates a seasonal ozone monitor, a one-

in-six-day fine particle monitor, a continuous 

fine particle monitor and a continuous PM10 

monitor.  Figure B11 through Figure B19 show 

the site and views looking north, northeast, east, 

southeast, south, southwest, west and 

northwest.  The Mendenhall site is the design 

value ozone monitoring site for the MSA.  In 

2011, the DAQ reduced the monitoring 

schedule for the fine particle monitor to one-in-

six day.  Site information is in Table B2. 

 
Figure B11.  Mendenhall ozone and particle 

monitoring site, 37-081-0013 

The Mendenhall 

ozone and particle 

monitoring site is in 

the center; the 

Bethany ozone 

monitoring site is to 

the north.   
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Figure B12.  Looking north from the Mendenhall site 

 
Figure B13.  Looking northwest from the Mendenhall 

site 

 
Figure B14.   Looking northeast from the Mendenhall 

site 

 
Figure B15.  Looking east from the Mendenhall site 

 
Figure B16.  Looking west from the Mendenhall site 

 
Figure B17.  Looking southwest from the Mendenhall 

site 

 
Figure B18.  Looking southeast from the Mendenhall 

site 

 
Figure B19.  Looking south from the Mendenhall site 














































